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Ttiia story Appeared on Nctw* Woeld at 

Voice over DSL sounds promising 

By OREO LANODON 
Network World, 08/02/99 

Digital subscriber line (DSL) service to date has been used f&r moving data over the Internet at high 
speeds through Easting copper links. However, a new class of equipment will broaden DSL's usefulness 
by allowing the movement of voice and data simultaneously over a angle copper link, without 
architectural changes to existing networks. 


Diagram of how it worfrs 

The payoff Smaller organizations will soon be able to buy integrated, richly featured voice/data services 
in a way previously available to only the largest firms. 

All die major telephone companies have standardized on ATM as the Layer 2 DSL transport protocol. In 
DSL data application?, stand-alone or networked PCs connect to a DSL m extern, bridge or router, which 
function as network endpoints and provide a high-speed interface to the DSL service Hie DSL modem* 
bridge or router encapsulates the PCs' IP-based data into ATM and transmits the resulting cell flows as 
ATM over DSL to the carrier's central office. At the central office, ATM traffic from multiple DSL links 
is aggregated and multiplexed onto a common upstream link, and each cell flow is directed toward its 
destination by one or more ATM switches. 

DS L links are ready-made for vod.ee/ data integration. ATM ts designed to simultaneously transmit 
diverse traffic types over a common net and does an exceptional job differeirtiatrjig traffic into distinct 
classes of service. What's needed to enable integrated voice/data over DSL is equipment that supports 
voice over ATM at each end of the local loop. The types of equipment needed for customer premises 
and central offices are the next-generation integrated access device (NO-IAD) and voice gateway, 


The NG-IAD eliminates the DSL modem, bridge or router for data communications by interlacing PCs 
or PC networks to the DSL service, encapsulating IP-baacd data into ATM for DSL transnuauon and 
handling functions such as routing and IP address management At the same time, the NO-IAD provides 
the DSL interface for voice equipment puch as telephones, fax machines, key systems and FBXs, and 
tends and receives voice over ATM on thB same DSL line. Because ATM excels at simultaneous 
transmission of voice and data, the result is toll-quality telephone service with enhanced colling features 
intact, and continuous, high-speed Internet access or remote LAN access over a single twisted copper 
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At the carrier's central office, a voice gateway completes the picture for integrated voice/data over DSL. 
Encapsulated voice traffic received at the currier's DSL Access Multiplexer (DSLAM) is a&nt to the 
voice gateway, where it is converted to conventional voice signals and sent to a Class 5 voice switch. 
Data received at the DSLAM is carried as packet or cell traffic to its destination, typically an ISP or 
corporate network* just as in current DSL service. 

This service can be readily and seamlessly integrated into existing nets. The use of a NO-IAD at the 
c us Lamer premises ensures that the impact on the voice and data equipment is small. Also, a voice 
gateway converts voice traffic between voice over ATM and the traditional formats used in existing 
phone nets. 

One of the primary bcncfiia of integrated voice/data over DSL is the ability to purchase all voice and 
data services from a single provider while gaining very high-epeed data communications. Any business 
of any size will he able to enjoy the simplicity of a single point of contact for customer service, billing, 
expansion of services and management. 

Another benefit is NQ-lADs can dynamically make under-used voice-traffic bandwidth available to data 
traffic. 

The market for KG-IA1> has just begun to emerge as vendors explore the requirements for offering 
bundled services using DSL and a single copper pair. Technology demonstrations of NG-IAD and voice 
gateway products working together have provided proof of concept- Although there are limited 
equipment offerings that can provide this functionality today, a number of options will be available by 
next year and widespread adoption should follow. 


http://www jietworicworld.coinycgi-bin/rnaiho/x. cgi 


07/26/2005 


25545246.5 


15 


PAGE 18/43 * RCVD AT 7/29/2005 2:42:52 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/24 * DN1S:2738300 * CSID:9727183946 * DURATION (mm-ss):1044 


07/29/05 FRI 12:42 FAX 9727183946 


VERIZON IP 


USPATE NT-AMEND @1019 


Application No.: 09/725,156 


Docket No.: 00-VE12.25 


hTtp:/Avww.netwoxkwOTld.com/iiews/tcxh/0802toch.htjnl 


Pi$e3of3 


HOW IT WORKS 
Vims and date murOSl 

frtMtftag to fife i^ttta of DSLnnfeKtontthi* ■•»« 
mHI givi ufftftimiMtt ol nil vhdv w bMafti tki* M*t 
*Mil mw to* tttjtptf Mly ki Mi cfwnies. 

tnMe to votcafvt**!* which cwwrtedtt tote to onHtml 

tfl>e*ibfll4lt. 



O AUflAtfoi ft* codftiMr «BlT o^TWmiAf Ant mLbvmX 
AIM to. OSL ^ttjnktiN iN dtocu tntffeftpw 


AH contents copyright 1995*2005 Netwofc Wflri4 &w. http://www.nctwortcwDrldeo« 


blip ://\vwwjwworkworldxom/cpi-bin/maUio/x.c^i 


07/26/2005 


25545246,5 


16 


PAGE 19/43 * RCVD AT 7/2912005 2:42:52 PM [Eastern Daylight Trnie] * SVR:USPTO-EFXRF-6/24 ■ DNiS:2738300 * CSID:97271S3946 < DURATION (mm*s):1044 


07/29/05 FRI 12:42 FAX 9727183946 VERIZON IP -»-»-► USPATENT-AMEND 


Application No.: 09/725,156 Docket No.: 00-VE12.25 


Kevin Fong, "DSL meets dial tone: The next communications 
revolution", Network World, 09/20/99 


17 


25545246.5 


PAGE 20/43 1 RCVD AT 7/29/2005 2:42:52 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF-6/24 • DNIS:2738300 * CS1D:9727183946 * DURATION (mm-ss):1044 


07/29/05 FRI 12:42 FAX 9727183946 


VERIZON IP 


USPATENT-AMEND 


U021 


Application No.: 09/725,156 


Docket No.: 00-VE12.25 


DSL meets dial tone: The next cumin uni cations revolution 


ge L of 3 


oamfOELWEMCAXIOOi 
STORAGE ARRAY 


LD 


SmtctW i 
Docfirtd&r:) 


Advanced WOT 


EPfcPERS [tl SPECIAL REPORTS It SVBMT3 MW66CAST5 K BOOKS/RAININC IB VENCO* VIC* c i J I B V 


CtPHH 

Convergence 
Data Center 
L^M 5 

Ntvsyitems Mgmt 
NQSe& 

outsounang 

RouteryGwltdies 

Security 

Service Providers 
Small/ Mo d. Budness 
seorag* 

WTl SOT(fO«8 

Wttn/t -oomm eixt 
Wlrel ess/Mobil c 

Bl ft ftetfOOBCGB 
Dally Mews 

TWa WmK in Nw 
Test^ Reviews 
Buyer's Guides 
Opinion 
Forums 
Spedst Issue* 
HOW W/Mmof* 
Case Studa* 
Network Uta 
ETKVdcpeda 


' Cisco tu acquire 

ri>-$97 mifllon 

• Threm idea 

wiWobiliUiM in 
backus software 

■ Ltr.kavs ilmplilit? 
wlan securiry 
■Hi (Up 


DSL meets dial tone: The next 
communications revolution 


ByKmrtnfong 
Network WbrtcL 09/20/99 
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Nothing Is more appealing to the average person than getting 
something for nothing. This has certainly been a driving farce behind 
voice over IP. The current flat-rate pricing for unlimited access does 
away with the metered charges of traditional phone service and results 
In virtually free telephone calls. 

In fact, the real benefit of voice over IP within an enterprise is not low- 
priced telephone calls but rather the efficiencies that can be gained 
from a converged data and telephony infrastructure. There Is another 
way to achieve convergence that is a lot easier to implement than voice 
over IP now reaching the market: voice over digital subscriber line 
(DSL). 

DSL Is a way of delivering broadband data that fits nicely between 
inexpensive-but-clow analog dial-up services and ex pensive- but-fast T- 
1 services. Now vendors are ready to exploit another Important feature 
of D5L: the ability to enable up to 16 voice telephone lines as well as 
high-speed Internet access using a single DSL connection. 

Several venture-backed companies, including Accelerated Networks, 
CopperCom, Jetstream. Sylantro and TollBridge Technologies, have 
begun to offer voice- over -DSL produces. Jetstream, in which Mayfleld 
Fund has an investment currently Is delivering a voice-over-DSL 
product in conjunction with Cabletron subsidiary FlowPoint FlowPoint 
offers Integrated access devices (IAD) that are compliant with 
Jetstream's multiservice access network architecture. FlowPoint's IAD 
will reside at a subscriber's premises, connect to a DSL circuit and 
deliver up to 12 standard telephone lines as well as continuous high- 


Frrt 

31 FBI 


http : /Avww . n etworlcw orld. com/arclii ve/ 1 9 99b/09Zn fon^-html 


07/26/2005 


25545246.5 


18 


PAGE 21/43 * RCVD AT 7/2912005 2:42:52 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 * CS ID : 972 7 1 83946 * DURATION (mm-ss):! 044 


07/29/05 FRI 12:42 FAX 9727183946 
Application No.: 09/725,156 


VERIZON IP 


USPATENT-AMEND 
Docket No.: 00-VE12.25 


@022 


DSL meets dial tone; The nod communications revolution 


Page 2 of 3 


comeback 
continues 
» Microsoft 
reflu<r« 

Checks 
" Mere brcoKirrd 


speed Internet and remote LAN services over a single copper pair. 

Start-ups ar© not the only ones Interested in the voice-over-DSL 
market, Lucent recently announced a voice-over-DSL product that 
combines its PathStar portfolio of IP-based, multiservice central office 
products and MultiDSL access concentrators with Copper Mountain 
Networks' CopperEdoe DSL concentrators and packet-based IADs. This 
product promises to deliver eight or more telephone fines and high- 
speed data services over a single unbundled beat loop. 

While voice over DSL is currently being aimed at households with 
multiple telephone lines and small to midsize businesses, It does have 
Implications for large enterprises. Voice over DSL offers a highly cost- 
effective way to connect branch offices and televrorkers bo the 
enterprise. In the case of branch offices, Jusc four analog phone lines 
could yield enough carrying capacity for at least 24 simultaneous 
telephone calls and still leave plenty for high -speed Internet access. 

For network managers who need to support a decentralized work farce, 
voice over DSL looks to be the most cost-effective way to go. 

RBJkTED LMKB 

Fong is a general partner of May field Fund, a venture capital firm In 
Mento Park, Calif. Me can be reached at kfongflmflYfte^cprTT' 
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IAD Roundup: Building The 
Bundles 

from the March zooo issue of BCR ACCESS, a supplement to 
Business Communications Review, pp. *-X3 

by Sandra L Borthick. technical ed iter of Business 
Communications Review. 

Some time In the next year or so, you'll be offered a 
bundle. It might be a combination of voice and Internet 
access over DSL for your home, or PBX trunks plus frame 
relay for one of your branch offices, or high-speed LAN 
and multiple feline connections between your customer 
service center and the shipping department across town. 

You could get bundled service offers from practically any 
of today's Integrated communications providers (ICPs), 
depending on the state of carrier competition where you 
live or work. And you'll hear essentially the same sales 
pitch, whether If s from the incumbent or competitive 
local exchange carriers (ILECs and CLECs), the 
Interexchange carriers (IXCs), the DSL, cable or internet 
service providers or their resellers: "Our bundles will cost 
you less, or they'll do more— or both— than the separate 
services that you are using today," 

Of course you're skeptical, but go ahead and do the math. 
You may be surprised bo find that some service bundles 
really will save you money, as much as 25 percent over 
what you're paying now, according to Sprint ION and 
AT&T inc spokesmen. Other bundles won't be cheaper— 
In fact, they may cost more than what you are paying 
today, but what you get could be startling: say, half-a- 
dozen more voice lines, or multiple megabits of additional 
data connectivity, for less than half what you'd pay if you 
ordered these services separately. 
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The bundles aren't just about price-based competition for 
your voice and data traffic, or bonus bandwidth upgrades. 
They also include integrated access devices (IADs). You 
need the IAD for the same basic reason you need a 
modem, mux or a channel bank: to connect your voice 
and data equipment to the Integrated access service. But 
most IADs also offer an Intriguing mix of additional voice 
and data functions that go far beyond their single- 
purpose predecessors. 


To explore this emerging product -Tibia xt iad HuWptextn* 

. ^ T«chri tours. Configuration 

category. In November 1999 we sent « n d Pri«* 

questionnaires to as many vendors fotum 

as we could identify who offered * T * Ma * **** &otD 


IADs that (e.) sit on the customer 

premises, (o.) collect customer votae and data traffic and 
(c) multiplex it over one or more Tl (not DSL) lines. We 
asked them a series of detailed questions about their 
products, the results of which are shown in Tables 1-3, 
and we asked their opinions about the emerging market 
for Integrated services. 


We purposely, if arbitrarily, postponed the DSL- based 
IADs for a subsequent, separate review. We note, 
however, that several vendors of Tl-based IADs are 
planning to support one or more of the DSL techniques 
(including Accelerated Networks, Adtran, Cisco, Integral 
Access, Memotec, Merlot, RAD, Telco Systems and 
Woodwind). 

Amazing Amalgamations 

Clearly, the equipment vendors who responded to our 
questionnaire have been trying to figure out every 
possible service the ICPs might want to include In their 
bundles, and how to support them all with either a single 
device or a family of related devices. The service 
providers only want to stock one or two platforms, 
according to Barry Zitting, product manager with Carrier 
Access Corp., "so they want the full gamut of voice and 
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data services as options, and they want upgradable 
platforms." 

To an amazing extent, thaf s just what the vendors are 
delivering. As shown in Tables 1-3, these IADs are 
absolutely packed with multiple functions, and multiple 
choices for many of these functions. For example: 

Some support more than one of the latest statistically 
multiplexed packet handling techniques — PPP, frame 
relay and ATM— as well as legacy time division 
multiplexing (TDM) circuits (seeXafelS-1). A few (Telco 
Systems and Vina Technologies) support them all! 
Many can connect and signal voice traffic In concert with 
any customer voice equipment— analog (e.g., FXS, FXO, 
E&M) and digital (e.g., CAS, CCS, Q.931, and Q.2931). 
And, as shown In TufeteJL they provide a choice of voice 
compression algorithms (e.g., G.711, 723, 726, 729). 
Most can also Interface to a variety of customer data 
equipment— not just Ethernet, but also Token Ring, 
SNA, IPX, even AppleTalk-and many offer a full 
complement of bridging, encapsulation and routing 
protocols (see Iajfels_3). 

Many perform additional data network "edge" or "DMZ* 
functions, such as flrewalllng, network address 
translation (NAT) and dynamic host configuration 
protocol (DHCP) service (see T&fellgJ). 
Most can handle fax and modem calls, and, as shown In 
T&fei£.2 and Ta.fole.3, a few of the products offer VPN 
(Accelerated Networks, Merlotand Nortel) and PBX- or 
Centrex-type voice capabilities (Merlot and vlna). 

Does It make sense to do all these things with a single 
device, or to put all your traffic over a single loop 
connection? Yes and no, according to analyst Marc Liggio, 
director of broadband research for Allied. Business, 
Intelligence. Liggio told SCft ACCESS, "Service providers 
want to be sure they create bundles that Will attract as 
many customers as possible, but the more features they 
add, the mora work it Is for them.* 

The vendors' main technical difficulties and cost 
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components have to do with voice, Liggio says, because 
there are so many different compression algorithms and 
implementations, and vendors must pay royalties to use 
some of them- Nonetheless, he predicts healthy IAD 
sales— nearly $1.8 billion in 2004, up from just $9 million 
in 1999— especially for the ATM-based models, over the 
next five years. 

Customer acceptance of bundled services and IADs will 
depend on price, compatibility and reliability, Llgglo 
maintains, and these three factors can t be fully evaluated 
until the integrated services roll out in earnest. However, 
representatives of Accelerated Networks, Me riot and Vina 
are confident that the 7 million small and medium-sized 
businesses in the U.S. will embrace the new bundled 
offerings. 

"These customers have historically been underserved by 
the ILECs," notes Kevin Walsh, VP marketing with 
Accelerated Networks. They can benefit just as well as 
bigger companies from advanced voice and data services, 
according to Vina's Sab Gosal, senior product manager, 
but they can't afford to buy ell the piece parts and 
integrate them. "It has to be low-cost, easy-to-use and 
customizable," he adds. 

Me riots CBO and founder, Mike Centre lla, agrees. "The 
[small and medium-sized businesses] Will rapidly adopt 
these solutions because they meet their needs to simplify 
both the adoption and management of advanced 
communications services." 

It also seems obvious that integrated service bundles 
could replace many of the separate voice and data 
connections used to link the branch offices of larger 
businesses to their headquarters and other centralized 
locations. Bigger organizations might also find work for 
the IADs themselves, using them to optimize traffic over 
polnt-eo-point links In their private networks. Again, 
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Llggio's qualifiers— price, compatibility and reliability— will 
be key determinants, but it sure looks like some of these 
IADS could easily substitute for up to half a dozen older, 
single-purpose boxes that each cost much more than the 
multifunction IAD. 

Shop and Compare 

For example, consider a few of the simpler frame relay- 
based IADS, like PastComnVs MetroLAN ($3,600), Nortel's 
Passport 4400 ($4,000), orTelco Systems' EdgaLink 300 
($3,550). These boxes can multiplex a few analog voice 
Lines and a 10-Mbps Ethernet link onto a Tl circuit, 
performing FRAD, bandwidth management and quality of 
service (QOS> functions. Me motels CX9S0 costs more 
($6,34$) but Includes Q.72& compression for its two 
analog voice lines, while Adtran's $9,500 Atlas SOOPIus 
supports eight compressed voice (G.723.1) connections 
and includes an Integral router. 

You'll generally pay more for IADs with richer feature sets 
and the latest options, but few of the IADs can be 
compared exactly with one another and all are continuing 
to add more Interfaces, protocols and other features. 
Comparisons are also difficult because suggested list 
prices are all over the place— from less than a thousand 
dollars for the Accelerated Networks AN- 24 to tens of 
thousands for the maximum configurations of the Adtran, 
Nortel and Siemens products. (Note: several equipment 
vendors did not supply prices or configurations.) 

For example, prices for somewhat comparable ATM-based 
IADs from Lucent, Mariposa, Nortel (5430), Siemens and 
Sonoma very by thousands of dollars. Lucent's P5AX 15 
starts at about $5,800 for multiplexing of up to 10 
Ethernet and/or analog voice ports; Mariposa wants 
$6,395 for one 10-Mbps Ethernet, one v. 35 and four 
analog voice ports; while Nortel's 5430 costs $15,770 for 
a dual 10/100 Ethernet and a single voice Tl. 
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By comparison, Siemens' InterXpress IAD4700 costs 
about $7,700 for one 10/100 Ethernet, plus one up-to-8 
Mbps V.35 interface and a single, circuit-emulated El 
(U.S.-variant Tl coming this year). Sonoma takes a 
different approach with Its Integrator, which comes with 
four ATM Tl ports that can be used on the network or the 
customer side. Each con also be software defined for ATM 
user network interfaces (UNIs), inverse multiplexed ATM 
(IMA) or circuit emulation (CES). For $8,000 to $9,500, 
Sonoma also programs the Integrator to serve up to four 
10/100 Ethernet ports, and two V.35 ports. 

From there, it's only $500 more for Vlna's $10,000 
configuration of its Multiservice X change (MX) which 
offers more premise-side voice features, but only a single 
ATM Tl network connection. The MX serves a single 10- 
Mbps Ethernet and also provides complete voice services 
(CLASS and Cent rex ) to up to 48 analog telephones. 
Want more voice and data features? For $16,995, the 
Me riot MAGNUM ASP Includes voice mad and automated 
attendant, an eight- port 10-Mbps Ethernet LAN switch 
and serves 28 telephones (16 analog and 12 digital). The 
price includes a single TDM Tl, but Me riot wilt add an ATM 
Tl in the second quarter of this year. 

At the high end of the IAD price spectrum are the high- 
capacity, maximum configurations offered by ADC and 
Adtran. ADCs TDM-based Opera Matrix Platform costs 
$46,230 and supports up to 36 serial data ports for data 
and 36 Tl (CSU or DSX) ports. The Tl ports can be used 
for digital voice (PBX) connections or as Tl network 
ports, or a mix. At $47,895, Adtran's frame- relay based 
ATLAS 800Plus handles four Tl connections to the frame 
relay network, plus 128 compressed voice (AD PCM) 
channels and includes an integral router. 

With such a wide variety of IAD options— from 
transparent TDM muxes, to the latest hybrid packet 
devices— which are customers and carriers likely to 
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prefer? It's easy to project superficial match-ups (e.g., 
"you'll buy IADs based on what you already have 
deployed, ATM, frame relay or IP - ), and to handicap the 
IAD vendors based solely on their basic technology 
assumptions ("Frame relay is transitional, IP isn't ready 
and ATM is complicated but here to stay"). 

But the networking market doesn't really lend itself to 
these simplistic assessments and blanket predictions. 
There are just too many interdependent, underlying 
variables to support any but the most obvious, "A=A" 
type statements about the emerging Integrated services 
market. 

Predictions, Perspectives And Perplexities 

Nor can we really assume that service providers will stock 
only one or two IAD products to support their integrated 
service offerings. Old ILECs and lXCs operated that way 
for decades, but their centralized planning and glacial 
deployment didn't do much for previous integrated 
services (like ATM and ISDN). 

Instead, it seems more likely that both old and new 
integrated communications providers (ICRs) will have to 
experiment for a while with the IADs and service bundles, 
for several reasons: 

Service providers don't really know which kinds of 
customers will prefer which combinations of services 
and features. 

There Isn't a convenient match between the potential 
service requirements of customers and the access 
networks (central offices, fiber, remote terminals and 
copper) that currently connect them. 

There are too many good product and technology 
choices, all of which have some kind of track record and 
embedded base, to discount any of them. 

Tor example, many IP and packet- switching proponents 
dismiss the time division multiplexing (TDM) and circuit- 
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orientation of the public switched telephone network 
(PSTN) as "old world networking." But these legacy 
technologies serve legions Of existing customers, and 
they demonstrate the stability of well-known network 
interface and signaling protocol standards. As shown In 
labjo 2, IAD products are already equipped with many of 
these Interfaces and protocols (e.g., CAS, CCS, E&M, FXS, 
FXO, GR-303), and more are being added. No one 
questions the Immediate need to support them, or their 
ongoing Importance In the expected transition from 
circuit* and packet- based public networks. 

While packet-based voice services have yet to sea much 
success, both IP end frame relay data traffic continue to 
grow. Several IP protocols, including the Internet Web 
interface [HTTP) and transmission (TCP-IP) protocols, are 
practically ubiquitous today, while others are rapidly 
gaining ground. The point-to-point protocol (PPP) is 
enjoying a renaissance, white the newer Session Initiation 
Protocol (SIP) and Media Gateway Control Protocol 
(MGCP) are opening up new control-plane signaling 
options. As shown in Table..!, several IAD products use 
PPP variations to multiplex packet traffic (e.g., Gsco, 
Memotec, Telco Systems and Vina), while others, shown 
in Table 2, are planning to support MGCP and/or SIP 
(Fast co mm, Lucent, Me riot, Telco Systems). 

Meanwhile, frame relay has produced a stable set of 
proven data interfaces and legacy data encapsulations, 
and ATM is hanging In as a transport multiplexing 
technique. In fact, ATM Is getting some new transport job 
duties under the ATM Forum's AAL2 specification, which 
proponents tout as the best way yet to haul packet teed 
voice and traditional signaling between the customer and 
ICP premises. Accelerated Networks, Merlot and 
Woodwind are among the vendors who support or plan to 
support AAL2. 

Conclusion 
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That so many different IADs are available is a testament 
to the motivation of the vendors. That they are already 
equipped with such extensive sets of interfaces, 
protocols, features and functions— and are planning to 
add even more— shows the vendors' uncertainty, but also 
their willingness to put whatever It takes Into these 
products to make them successful . 

The ICPs will have their hands full for a while, figuring out 
which IADs and which services belong in which new 
service bundles, not to mention how to provision, manage 
and bill for them. And the IAD vendors will also be 
marketing through their distribution channels and 
resellers, as well as directly to networking customers. 

Having more choices Is always messier— it's more 
complex and confusing—but It also makes for more 
competition and lower prices. Perhaps in the case of 
these new IADs, it also signals the start of a networking 
era that lacks momentum behind a single technology. 
Maybe we are past the hypothetical, all-or-nothing wars. 
Instead of IP bigots and their stupid networks battling 
ATM bigots and their necessary circuits, while frame relay 
and TDM proponents try to stay "relevant," maybe we are 
entering a kind of hybrid networking world where 
practical uses will continue to be found for all of these. 

This won't be as dramatic as having one technology 
"win," at the expense of the others, and it won't achieve 
that efficiently engineered, single-network nirvana— but it 
will make better sense and provide more choices. 


Top, of Pa&e 


4* MedieUve- 


MHiaLuc [ptcmntiond' Ire,.' I Wtn : j'^t-=Wi;'b"l L&dl ! ftreaa. I incases I MajJiOQ-Usfi 


Kltp/Av ww.bcf.com/acccs9/20O0/03/pO4.php 


07/26/2005 


25545246.5 


PAGE 33/43 * RCVD AT 7/29/2005 2:42:52 PM [Eastern Daylight rime] * SVR:USPT0-EFXRF-6/24 * DNIS:2738300 * CSID:97271 83946 ' DURATION (miri-ss):10-44 


07/29/05 FRI 12:45 FAX 9727183946 


VERIZON IP 


US PATENT- AMEND Si 034 


Application No.: 09/725,156 Docket No.: 00-VEl2,25 


BCR ACCESS - IAD Roundup: Building Hie Bundle? Page 10 of 10 


copyright © 2£xtt-2fi05 HcdsUva Intorb*clonal, Inc. AD Rights Rkotbc*. 
tea to all HedlaUve international evwts *tt« is sublet to theftamaJOLUttLMjl 
iXr^lMaLECPvfcJQM. for queens about thl* 4to please contact the acedmsater. 


httpv'Avww.bor.oom/access/ZOOO/QS/pCK.php 07/26/2005 


25545246.5 31 


PAGE 34/43 * RCVD AT 7/29/2005 2:42:52 PM pastern Daylight Time] * SVR;USPTO-EFXRF-6/24 * DNIS:2738300 * CSID:9727183946 * DURATION (mm-ss):1044 


07/29/05 FRI 12:45 FAX 9727183946 


VERIZON IP 


USPATE NT- AMEND @1035 


Application No.: 09/725,156 


Docket No.: 00-VE12.25 


TABLE 1: IAD Multiplexing Techniques, Configurations and Prices 


Page 1 of 4 


From IAD BfiRQd^^..BuMDflJJb^iMlleiu ££RACC6£$, March 2000 


TABLE I: IAD Multiplexing Techniques, CunflgumfHtn* «n<1 Prlcvs 


Company 


Accelerated 
Networks 


Aritrno, /nc. 


Cisco Systems 


Cisco Syytema 


Product/ 
Ship l>ate 


AN-24, AN- 
28, AN-30/ 
current , 


Opera 
Service 
Matrix 
Platform/ Jan 
'98 

Atlas 

S00PW Oct 
'98 


Mo* 

Technique 


ATM 


TDM 


TDM, 
Relay 


Bandwidth 
Management, 
OOSaiid 
priorities 

ATM traffic 
priOtfizatiOn 


TDM 


TDM and, with 
Frame Relay, 
user 

configurable 
priorities 


CactUS. lite/ TDM, ATM TDM and, in 
Dcc'9? IMA in 2000, ATM 

2Q00 with outbound 

polking 


2600/ since ATM, Multiple 

Apr. "98 TDM,PPP, priority and 

Cisco queuing 

Express techniques 
Forwarding 


36xx/ since ATM and Multiple 
Nov. TO IMA. TDM, priority and 
Cisco queuing 
Express techniques 
Forwarding 

38 1 0/ since ATM and Multiple 
Feb. '98 IMA, TDM, priority and 
PPP queuing 
techniques 


Minimum 
Configuration 
and Suggested 
List Price 

4 analog voice 
ports, 10Mb 
Ethernet or V.35, 
CSU over ATM 
Tl $895 


Maxim um 
Configuration 
and Suggested 
Lint Price 

24 digital voice, 
one 10/ 100 
Ethernet and 2 
V.35, CSU over 
ATM Tl $3,695 


24 analog voice 36 v.35 and 36 
ports, 3 V.35, CSU Tl (station or 
over 2 TDM Tl trunk) porta 
$15,700 S46\230 


8G.723.1 voice, 
one 10Mb 
Ethernet over 
Frame Relay Tl, 
hultt- in router & 
CSU S9.600 

CactusJHc Base 
only (chassis, dual 
Tl TDM 
controller and 
power supply) 
$1,990 

One 10-Mb 
Ethernet, one 
115.2Kb async 
and two Tl (1 
PBX, 1 WAN 
uplink), CSU/ 
DSU $4,495 

ND 


128 G. 723.1 
voice, one 10Mb 
Ethernet, 4 Frame 
Relay Tls, built- 
in router & C$U 
$47,895 

Base phi* six 8- 
port FXS cards 
$£,760 


48 compressed 
(C729A)VOIP 
ports, one 10Mb 
Ethernet, one 
1 15.2Kb async 
over T\ up J ink 
DSU 515,795 

ND 


1 analog voice 
interface, one 
1 1 5.2Kb async 
(voice over Frame 
Relay or HDLC), 
one 10-Mb 


24 digital voice 
(ATM) channels, 
one 115.2Kb 
async, one 
lOBaseT 
Ethernet, 2 serial 
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JL^?U;umin MctroT^AN Frame 

^KJIMmtOtidM VOFrame Relay 

Relay/ VOIP/ 

current 


r-jtfl^nmm GlobalStack- Frame 

£ommuau*fiiiiVK KX/ current Relay 


I n t ei»ra I. Ac*?o 


OUTburst- 

SM23A, 
IQOO 


Fine- grained, 

CIR-aensitivc 

control via 

vendor's 

Maximum 

Priority 

Queuing 

feature 


LiKerrt 
Technologies 


Technology, Inc. 


PS AX 
product 
family/ since 
4Q97 


ATX family/ 
current 


MPLS Per-LSP 
queuing 
(MPLS), 3 
traffic 
priorities: 
voice* 

committed rate 
dnU and best 
rate data 

ATM, IMA ATM TM 4.0 


Ethernet, 2 serial 
interfaces (up to 2 
Mb each), one 
dais, one WAN 
uplink, no CSU 
$3,895 ATM 
uplink, CSU/ 
DSU. BRI back- 
up, RS366 
$10,480 

3 analog voice 
ports, one 10Mb 
Ethernet and 2 RS- 
232 over Frame 
Relay V.35, 
$3,600 


Chan sis with 6 

compressed voice 
ports, one PBXT1 
interface, one 
10Mb Ethernet 

over one Frame 
Relay Tl $7,480 

12 analog voice 
ports, one 1<V 100 
Mb Ethernet, CSU 
over Tl.Elor 
SDSL. $2,000 


interfaces (up to 2 
Mbps each) over 
Tl/El 


ATM 


ATM traffic 
management 


PSAXISifi one 
TV El ATM 
uplink with up to 
10 Ethernet and 
Tl/ £1 ports & 
CSU. Start* at 
55,800 

2-slot unit with 
single Tl uplink* 4 
porta analog voice, 
one 10Mb 
Ethernet and one 
V.35 & CSU 
$7,095 


3 analog voice 
porta, one 10Mb 
Ethernet, and 2 
RS-232ovcr 
Frame Relay Tl 
whh CSU $3,900 


ChflSKiB with 9 
compressed voice 
ports, one 10Mb 
Ethernet, 2 V.35 . 
over Frame Relay 
El £12,080 

24 analog voice 
ports, cue 10/ 
100Mb Ethernet 
and one V.35 
CSU. Price ND 


PSAX 600 can 
include redundant 
common logic 
and power and 
handle 57 I/O 
ports. Price not 
disclosed 

3 Tl/El 
compressed 
voice, one each 
lOCMb Ethernet, 
Tl/ El video JV * 
El Frame Relay 
over ATM OC3 
$22,895 
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Cownumicaiions 


CX95G7Apr 
*99 


Magnum 
ASP/ 1 1-99/ 


PPP-ML 

Programmable 

2 analog voice* 

over Frame priority, buffer 

one 10MB 

Relay, 

and queuing 

Ethernet, one 

ATM 

roechuni&m 

V.35. PPP-ML 

(option) 


over Frame Relay 



56,34$ 

TDM, ATM TDM & 

Chns&is With V01C6 

inlHOO 

vendor's 

processor, 16 ports 


Deterministic 

analog voice, 8 


Ethernet 

potlfl analog 


(internal traffic 

trunks, access 


only) ATM 

router, CSU and 


1H00 

firewall over Tl 



$7,495 


Nortd.^rvvorb 


Passport 
4400 family/ 
since *97 


Passport 
5430/ Feb W 


Frame Various priority Base unit vvith a 
Relay queuing single analog port; 

mechanisms & one 10Mb 
vendor's Frame Ethernet, over 
RelayF U & 12 V.35 Frame Relay 
WAN interface 
$4,000 8-port data 
module (sution or 
trunk, including 
Frame Relay 
WAN access) 
S14.000 

TDM. ATM Static packet Chassis with two 
filters (dynamic 10/ 100 Ethernet 
with separate ports, one Tl 
policy filter), CAS, trunk, CSU 
up to 8 queue and ATM Tl 
specs, ATM uplink $1 5,770 
VCs 


IMACS 

family, 


C^nmiuiicuiiocs, 
Com mu n i cat io_m , 

Fxmkys SlimLine/ 

y SHIJ IT? yn.i colors, current 

inc.*. 

R AD Data FCD-IP/ 

^WUiai^ojtt! current 


TDM 


TDM 


SlreamUne/ TDM TDM 
current, 


TDM 


TDM 


TDM 


TDM 


30 compressed 
voice (G.729) 
ports, one 10Mb 
Ethernet, one 
V.35, PPP-ML 
over Frame Relay 
$15,640 


16 analog and 24 
digital voice 
ports, 8-porl 
10Mb Ethernet 
switch, access 
router, CSU, 
firewall, 2 Tl 
$16,995 

Base unit with 
one digital El 
interface and one 
2-port analog 
voice interface 
(station or trunk), 
one 8 -port data 
module (station 

or trunk), 
including Frame 
Relay WAN 
accc&s SI 4,000 

Chassis with two 
power supplies, 
two 10/ 100 Mb 
Ethernet port% 3 
Tl CAS trunks, 
CSU. ATM Tl 
and 3 serial links 
128,745 


Tl voice, one 
10Mb Ethernet 


One Tl voice 
port or 4 analog 
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LAN,CSUoverTl voice porta, two 


SicmciiH IntcrXprcw 

IflfjmnalMin fc aivl IAD 4700/ 

GoiritiUXilc^ioQa current 
Storks. 


Si^unaJSyj^u Access 
current 


S&uunw.JSi f £tn™ Integrator/ 
current 


ATM 


Wopdujnd, 


ATM traffic 
management 


ATM 


ATM 


ATM traffic 
management 


ATM traffic 
management 
uplinks, $8,000 


Edge Link 
3O0T1/R1/ 
Dec '98 


Multiservice 

Xcfaange 

(MX)/YE99 


ClariNct 

Service 

Intelligent 

Network 

Edge 

Gateway/ 

Feb, '00 


TDM, PPP 
over Frame 
Relay 
(ATM in 
4Q00) 


TOM. 
ATM, PPP, 
Frame 
Relay 


TDM, iiacr- 
assigned 
priority queing 


TDM ATM 
traffic 

management 


TOM. 
ATM, 
Frame 
Relay 


Task and 

queuing 

priorities, 

bandwidth 

alloction 


uplink starts i 
$1,395 


1 El CBR, 1 
Frame Relay, one 
10/ 100Mb 
Ethernet LAN, 
CSU over ATM 
(fcl) uplink, 
15.000 DM 


4 TX CES voice 
porti, and four 10/ 
100 Ethernet LAN 
porta, CSU over 
ATMDS3/E3 
uplink $14,195 

OneTl CES 
voice, one 10/ 100 
Ethernet CSU up 
I0 4T1/E1 
uplinks $8,000 

4 FXS voice porta 
and one 10Mb 
Ethernet, CSU 
over Single TDM 
Tl uplink $3,550 


4 analog voice, 
one 10Mb 
Ethernet, router & 
CSU over Tl 
$4,000 

One 4-port FXS 
and one 1 0-Mb 
Ethernet, CSU, 
over Tl $2,000 


10Mb Ethernet, 
plus one Nx64 
data or backup 
port, CSU over 
Tl uplink. Price 
ND 

1E1CBR.2 
compressed 
(choice) El f one 
10/ 100Mb 
Ethernet LAN 
ovcrBTM-1 
(155Mb) ATM 
uplink, 
26.000DM 

One Tl CES 
voice, One 10/ 
100Mb Ethernet, 
CSU over ATM 
OC3c/ STM-l 
uplink $15,195 

One Tl CES 
voice, one 10/ 
100 Ethernet, 
CSU over ATM 
IMAT1/E1 
uplinks $9,500 

32 FXS voice 
ports, one 10Mb 
Ethernet, one 
V.35 and integral 
IP router & CSU 
over 2 TDM Tl 
uplinks $5,675 

48 analog voice,, 
one IQMb 
Ethernet, router, 
CSU, Centre*, 
over ATM Tl 
510,000 

Three 4-port FXS 
ai*d one 10-Mb 
Ethernet, CSU 
over two Tls 
S4.000 
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from IAD. Roundup: . JyMoaXufl.JilCirite.5* B£R, ACCESS,. March 2000 


I'AKLJi 2: IAD Voice Foitlurts 

Company Product/ Facketization & Current 

Ship Date Compression Signaling 
Protocol* 


AGLC 


Currier Access 
Coyp, 


AN-24, AN- AAL2, G.726 

28, AN-30/ 

current 

Opera 32k and 16k 

Service ADPCM 

Matrix 

Platform/ Jan 

•98 

Allaa G.723,1 

800Pliis/ Oct 

'98 


CAS, GK* 
303 


Signaling 
Features 
Planned 
For 2000 
CCS 


CAS, CCS None 


CAS, CCS Q.SIO 


Cdctus.liie/ 
Dec '99 

2600/ since 
Apr '98 


j&^SXKbHUS 36xx/ since 
Nov»96 


Ci&SpJ&vstenia 3810/ since 
Fob *>8 


CAS 


None 


F.aatcomm MctroLAN 
Ci2Eiiiiunkaii«iis and 


32k and 16k 
ADPCM 

G.71 1,723.1,726, CAS, loop 
728,729(A^B) start, ground 

start, E AM. 

immediate 

start & 

delay start, 

Q,93t 

H,323v2 

G.71 1,723. 1,7% CAS, loop 
728,729 (A.B) start, ground 
sLnrt, E&M, 
immed start 
& delay 
start, Q.931 
H.323v2 

G.71 1,723- 1,726, CAS, loop 
729(A, B) start, ground 

start. E&M, 

immed start 

& delay 

start, 

transparent- 
CCSand 
Q.SIO, PUT 

G.723.1.726, CAS, CCS, H.323, 


Other Voice Features 


CN, EC (in hardware % 
SS, TD, VAD 


Loop & ground start, 
ring voltage, loop 
power, adjustable gain, 
far end ring tone, dial 
tone 

EC, SS, TD, VAD 


CN, EC SS, TD, VAD 


CCS.Q.SIG CN.EC.SS.TO, 

VAD, IVR, user auth, 
adaptive jitter buffer, 
RIP header 
compression 


CC$,Q.SlO CN.fiC.SS.TD. 

VAD, IVR, user auth, 
adaptive jitter buffer, 
RTP header 
compression 


ND 


CN,EC,SS,TD, 
VAD, IVR, user auth, 
adaptive jitter buffer, 
RTP header 
compression 


CN, EC, SS, TD, 


727, 729 and D4, E&M, MGCP. SIP. VAD, net delay and 
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GlobalSluck- 
EX/ current 


729A 


lutc^rftlAcfiS&S OUTbunrt- 
SB-223A 
1Q00 

LuKem psax 

T^jfuji^lo^itrs; pro duel 


McQLtt*£ CX950/ Apr 

Communion! ions '99 


G.711 


QSIG 


CAS, CCS, 
PRI 


family/ since 
4Q97 


Mariposa. ATX family/ 

Jjf£lUM2i»fiy .Ok.;, current 


G.723.1,726, CAS. CCS 
727,729A 


G.729Aon CAS, PRI, 

AAL3 (planned: Q.SIG. 
AAL2, PCM* 32/ Ericsson & 
16k ADPCM) Tadiran 
PBX 


R2andR2 
modified 


None 


FXS&FXO 

loop start* 

FXS&FXO 

loop start, 

QSJG.PRL 

IPDC/ 

MGCP 

RI&R2 
CAS,BR1 


jitler 

compensation, variable 
voice info framing, 
CDR, country-specific 
audible signaling 

CN : ,EC > S$ > VAD > fast 
busy (planned: TD, 
tone gen and MGCP 
gateway functions) 

CN, EC, $$, VAD, bad 
frame interpolation 


CN,EC, SS,TD,VAD 


Proprietary 5.8/ 
SkACELP II 
(planned: G.71 1, 
726, 729 A) 


CAS. CCS, Q.SIG GF, 

BRI, PRI, China 

QSIG, Signaling 

MFC-R2 No.l 


cn,ec> $s,td. 

VAD, DTMF error 
correction 


M*rM Magnum 

No (ADPCM 

CAS 

CCS, SIP, 

Tone detection and 

GoainrumuaiLoiis ASP/ Nov 

planned) 


MGCP and 

generation (EC mid $$ 

'99 



R323 

planned) 

t?.Ortel fcJci\vorVa Passport 

G.729 

FXS & FXO None 

CN, EC, TD, V AD 

4400 family/ 


loop start. 


since '97 


E&Mand 





digital wink 





start, 





CAS,CCS, 





QSIG, 





switchook 





Hash and 





hoot& 





botlcr 



T^rM^^wjiicks. Passport 

G.729 

CAS 

Q-51G 

CN, EC, SS, TD, VAD 

3430/ Feb r 00 



E«nu*sy,s IMACS 

ADPCM* 

CAS, CCS, 

V.5 

EC, SS, TD 

t&niOlMOiSai ions fami ry/ 

ACELP 

Q.SIG 


current 




PrciSiaya Streamline/ 

No 

CAS, CCS 

ND 

None 

^ttjLMMicalioiM current 




Fwrnisys SlimLine/ 

No 

CAS 

ND 

None 
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CiWi?il^a l JffXi£ current 

RAILQatn FCD-IP/ 
Co^wijs^iQUdi current 

Si^mciiiMa. ft Ial6rXpress 
Cximm IAD 4700/ 

£^v<^&JrK. current 


jSaQOflLA Systems Access & 
Integrator/ 
current 


EdgeUnk 
300 TV El/ 
Dec '98 


No 

FRF.ll, 
G.723.lBsmd 
0.729A over 
ATM 


No 


G.723.IA,726, 
729AB* T30 


CAS, CCS PRI,Q,$IG ND 


CAS 


CAS, 
Q.2931 


CCS, 

Q.SIG, BRL 
and ATM 
UNI 3.1 

sveror 

Q-S1G Mid 
DSS1 

Q931, 
Q.SIO 


ForFXS, Q.SIG, 
FXO & MGCP, 
CAS: loop R323 
start, ground 
start and 


CN t EC, SS t TD, VAD 


(planned: CN. SS. TD. 
VAD, DTWF capture 
& playout, progress 
tone detect & gen* ring 
gen) 

CN, EC, SS,TD,VAD 


Vina Multiservice G.723, 726, 729 

X&fc&Dj&^i: Xchangc 

(MX)/ YE 

*99 


Woodwind ClariNet G.723.1, 

CimiWjni^ans. Service 726,72? A & 

Intelligent Jetstream 

Network proprietary 

Edge AAL2 
Gateway/ 
Feb '00 


Flexible 
CAS, loop, 
ground, 
E&M» RZ 
V3.1, ATM 
UNI 4.0, 
Q.2931 

Jetstream 
proprietary 


PR> & BRI 

(Q.931/ 

921) 


CAS, 

CopperCom 

proprietary 

and 

Tollbridge 
proprietary 


EC, SS, TD, VAD 


CN,BC, SS,TD, 
VAD, loool call 
routing, local dial tone 
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From IAD Rounduft.; Building The .Bundles BCR ACCESS, March 2000 


TABLE y. IAI> Diiln Features 
Company 


Accelerated 
Nctwijrjks 

AJ;£ 


Cisco Syste ins 


C is |X)Jiv stems 


Product/ Ship 
Date 

AN^24, AN-28, 
an -30/ current 

Opera Service 
Matrix Platform/ 
Jan '98 

Atlas SOOPlua/ Oct 
*98 

Cactus.lite/Dec*99 
26W since Apr '98 


Routine 
Protocols 


Other Data tentur** 


Fax and Modem 
Support 

Sialic, RIPU DHCP, NAT. and VPN CES AAL1 

RIP2,Rj-C 1483, 

FRF5&8 

No DS0 Inverse mux 


3tfxx/ since Nov 
'96 


3810/ tunccFcb'98 


Metro LAN and 

GlobalStack-EX/ 

current 


RIP 1. RIP 2 

(OSPF planned) 

SurticOSPF. 
RIP1,RIP2, FR, 
L2bridge 

Static, RIP 1&2. 
OSPF, BGP, 
BGP4, MPLS, 
IS-IS, XDOTG 

Static, RIP 1&2. 
OSPF. BOP, 
BGP4, MPLS, 
IS-IS, more 

Static, RIP 1&2, 
OSPF, BOP, 
BGF4, MPLS, 
IS-IS, more 

Static, RIP 1, 
RIP2 


TDM 


DHCP, packet filter via FR 


DHCP and NAT, 
packet filter 

Firewall, NAT, VPN 
<UF,L2TP.IPSec), 
dial access 
(ISUN&V.34) 

Firewall, NAT, VPN 
(L2F, L3TP, IFSec) 


Firewall, NAT, VPN 
(L2F, L2TP, IPScc) 


OUTburst-SB- 
223A 1Q00 


Static 


Static & dynamic 
NAT, BootP. DHCP 
relay, IP packet 
filtering and 
prioritization 

DHCP, firewall, NAT, 
VPN 


full rate, 
uncompressed 

via fax relay and 
G.7ll(for 
modem calls) 

via fax relay and 
C.711(fbr 
modem calk) 

via fax relay and 
modem detection 


DSP compressed 


$4kbps clear 
channel 


PSAX product Static, RFC 
family since 4Q97 14$3, RFC 1577 


ATX family/ 
current 


CX950/Apr'99 


Static, RIP2 
(OSPF planned) 


RIP,RIP2. 
VRRP,OSPF 


fcootP, DHCP relay 3 user-selectable 
(planned: DHCP, MAT modes 
and VPN) 

VPN (via ATM PVCs, Terminate, encap 
S P VC3, S VCs) in AAL 5 & 

firewall, NAT planned: remodulate 
DHCP 


DHCP relay agent, 
others planned 


Fax support 
today, modem 
relay 2Q00 
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Merlyi 

Cctnmuiucattoiu 


Magnum ASP/ 
Nov '99 


Passport 4400 
family/ since '97 


OSPF, RIP 1&2, VPN via ATM P VCs, 
BOP4 SPVCs & SVCs 

(firewall, NAT and 
DHCP planned) 

OSPF, RIP U DHCP, FTP, HTTP, 
RIP2, L2 NAT and VFN (SKIP 

bridging (Eth and & IPStfO) server 
TR) SNA via functions 
RFC 1490 


Passport 5430/ Feb 
'00 

(MACS family/ 
current 


OSPF, RIP1, 
RIPZBGP4 

OSPF, RIP 1, 
RIPZ FR, PPF 


Kardwarc-baacd data 
compression 

DHCP, NAT and 
L2TF, VPN (IPScc) 
and advanced packet 


Preassigned 
ports, fax and 
modem pools 

Group 3 via V.17, 
7X 22bia, 27 and 
29 


Via V.17, 22, 
22bi3. 27.29 
Via fax relay 





filter 



Streamline/ 

OSPF, RIP, FR, 

None 

Transparent 


current 

PPP 


Prcmisvs 

StimLme/ current 

None 

None 

Transparent 

CimmtMicafaris. 






FCD-IP/ current 

Static, RIP 1, 

None 

Via PCM 



R1PZ SIP/ SAP. 





RFC 1490, L2 





bridging 




InttrXprtte IAD 

Static, RFC 

DHCP and NAT, 

Compressed or 

CcmmN^wks, 

4700/ current 

J483, L2 

fircwatl 

with Q.SIG or 



bridging 


DSS1 

Sjwnpy>ii.Sy>r.v;rn* 

Aixess &, 

Static, L2 

None 

Future 


Integrator/ current 

bridging 



Ifdco..Sysl<anii 

EdgeIJnlc300Tl/ 

Static, RIP1, 

DHCP and NAT, IP 

Via POTS 


El Dec '98 

RFC 1490 

filter 

(G.71l)orG.730 

Vina TcL'liniMogLiop 

Multiservice 

Static, OSPF, 

DHCP, DNS, IP packet Via TDM and 


Xehange (MXy 

RIP1, RJP2 

fiher &QOS NAT, 

DS0/FSX 


YE "99 


SOCKS 


Woodwind 

ClariNet Service 

RIP], RIPZ RFC 

DHCP* NAT 

Via V,34 ovist 

Communication* 

Intelligent Network )4g3 


PCM 


Edge Gateway/ Feb 





•00 
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